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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] In this invention, the etching cleaning which fixed 
medical fluid composition and was controlled completely is related to the wet-process equipment made 
possible for example, in a LSI manufacturing process by supplying the medical fluid for composition 
adjustment for the medical fluid composition change accompanying evaporation of a medical fluid etc., 
or the composition change by medical fluid composition degradation by medical fluid use at the wet 
etching cleaning process performed under controlled atmosphere. 
[0002] 

[The conventional ****] The medical fluid used at the wet etching cleaning process in a LSI 
manufacture process is used all over the etching bus (medical fluid tub) usually installed in the clean 
draft by which temperature, humidity, and air capacity were controlled. The effective-area product of an 
etching bus is the size in which the cassette by which 25 6 inch wafers were usually set can fiilly be 
immersed, and, in the case of a 8 inch wafer, is still larger intermediary ****. Evaporation of the 
moisture from the surface area or medical fluid composition cannot be disregarded. When medical fluid 
composition changed with time and wafer processing reached the fixed processing time, the medical 
fluid whole quantity had to be exchanged. 

[0003] However, if wafer size will become large from now on and the capacity of an etching bus 
becomes large, the amount of use medical fluids will increase and the amount of medical fluids to 
discard will also increase. 

[0004] Moreover, precise concentration **** for stabilization of a process is further needed as a degree 
of integration will go up from now on and a process is complicated. Moreover, although it is predicted 
that the exchange frequency of a medical fluid also increases, there are many troubles also including a 
deployment of resources by such method. 

[0005] For example, when medical fluid composition is buffered fluoric acid (BHF) which is HF;0.1% 
and NH4F:40%, the etching rates to a thermal oxidation film are 1 .6 nm/min at 25 degrees C. However, 
if such a medical fluid is left for three days under the environment of 40% of humidity, and 25 degrees 
C of ambient temperature, an etching rate will increase by 4.2 nm/min and about 2.6 times. The medical 
fluid which changes in such an environment is impossible for use in a fiiture semiconductor process. 
[0006] Moreover, there is a process which carries out hydrophilic processing of the wafer front face as 
pretreatment of an etching process in a part of semiconductor process. Since the whole surface has got 
wet with pretreatment liquid (processing liquid which usually added the surfactant to ultrapure water), 
the drag-in of etching BASUHE processing liquid generates the wafer front face pretreated at such a 
process. For example, when there is drag-in about about 0.6g / 6 inch wafer, if 1000 sheets are 
processed, there is 600g drag-in and an etching reagent (medical fluid) will be diluted. In the case of 
15kg of medical fluids, HF will turn into HF 0.095% 0.1%. In the case of a semiconductor volume- 
production facility, 1000 wafers are the number of sheets which can be processed in about one day. 
[0007] 
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[Problem(s) to be Solved by the Invention] It aims at offering the wet-process equipment which the 
exchange frequency of a medical fluid is low to this invention, and it ends, and can perform etching and 
cleaning with time and uniformly. 
[0008] 

[Means for Solving the Problem] The wet-process equipment of this invention is equipped with two 
tanks, a medical fluid composition tank and the tank for composition adjustment, and is characterized by 
maintaining the medical fluid in this medical fluid tub that carried out composition change to 
predetermined medical fluid composition by supplying the medical fluid for composition adjustment to 
the medical fluid tub installed in the predetermined position from the tank for composition adjustment. 
[0009] The wet-process method of this invention is characterized by maintaining the medical fluid in 
this medical fluid tub that carried out composition change to predetermined medical fluid composition 
by supplying the medical fluid for composition adjustment to the medical fluid tub installed in the 
predetermined position from the tank for composition adjustment. 
[0010] 

[Embodiments of the Invention] Here, as a medical fluid, the medical fluid for etching and th e medicj il 
fluidJfc aLcleanin g are used suitably (claim 2). It is because precise management is especially required 
since the concentration and composition of the medical fluid in a medical fluid tub have big influence on 
an etching rate in the case of the medical fluid for etching, 

[001 1] Moreover, ****** of the mij^cdji fluor of a hydroflu oric^cid^tfie mix^ liquor (it is called 
"buffered fluoric acid" below) of ammonium-fluoride s olution and^ahx^^^^^^S',^and hydrogen 
peroxide solution and a hydrofluoric acid, a hydrofluoric acid, and a nitric acid and the mixed liquor of a 
hydrofluoric acid and the iodic acid are more specifically used suitably (claim 3). 
[0012] Although these medical fluids are mainly used for etching of a silicon oxide, or cleaning on the 
front face of silicon, the oxidization thickness in an LSI process will be extremely set to 3-1 Onm to 
****** from now on. In this case, it is necessary to suppress side etching and over etching and to carry 
out just etching as much as possible. In order to satisfy these items, it is important to control medical 
fluid composition completely in a wet process. 

[0013] It is desirable to, consist of at least one of hydrofluoric-acid, buffered-fluoric-acid, and 
hydrofluoric-acid-hydrogen peroxide solution, a fluoric acid-nitric acid, the fluoric acid-iodic acid, and 
the ultrapure water on the other hand that what is necessary is just what can adjust the concentration of 
the medical fluid in a medical fluid tub to desired concentration as a medical fluid for composition 
adjustment (claim 4). 

[0014] (A claim 6, claim 1 1) this invention person fixed temperature, humidity, and air capacity within 
the atmosphere (for example, clean draft) in which wet-process equipment is installed, and calculated 
the composition variation of a medical fluid. Consequently, what composition change of a medical fluid 
opts for was found out by controlling the temperature, humidity, and air capacity within a clean draft. 
And when fixing temperature, humidity, and air capacity within a clean draft, it also found out that it 
became possible to always **** early medical fluid composition, and stable etching cleaning could be 
performed by carrying out constant-rate supply of the component which carried out composition change 
for every always or fixed time. 

[0015] In addition, density measurement installs and acts as the monitor of the density measurement 
machine, and it may be made to carry out medical fluid supply based on the signal from a monitor. 
[0016] When managing medical fluid composition, the temperature, the clean air air capacity, humidity, 
and medical fluid temperature within a clean draft become a problem. Moreover, the case where raise 
wettability with the mask material on a silicon front face or the front face of a resist consumption of the 
medical fluid (the whole or its constituent) by the reaction or recently, and a surfactant adds for the 
purpose, such as etching of a detailed pattem and suppression of wafer surface roughness, is increasing. 
Under the present circumstances, the drag-in of a medical fluid by adhering to a wafer or a wafer 
cassette and change of the liquid composition by carrying out arise. 

[0017] Generally, a surfactant is added by the medical fluid. Then, addition concentration of a surfactant 
was set to 0-800 ppm, and this surfactant confirmed [ of the whole medical fluid or the medical fluid ] 
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whether evaporation of a constituent would be influenced in part. Hydrofluoric-acid (HF) 0.5% of the 
weight, buffered fluoric acid of 20 % of the weight of ammonium fluorides (NH4F) was attained to 
0,200,300,400,500 in the surfactant, 800 ppm added, and the used medical fluid measured the 
evaporation of the medical fluid of after (15 hours and 70 hours). The result for which it was not 
influenced by surfactant addition concentration as a result, but depended only on neglect time was 
obtained ( drawin g 1 ). 

[0018] Moreover, it is ** BE ** about the influence which NH4F concentration in buffered fluoric acid 
lias on a vapor rate in this invention. Medical fluid composition used the buffered fluoric acid 
(**HF:0%, NH4F:20%, **HF:0%, NH4F:40%) of ultrapure water and some kinds. 
[0019] consequently ~ although there is little evaporation of a medical fluid when NH4F concentration 
exceeds 30 % of the weight ~ the composition rate of a medical fluid - changing . Therefore, it is 
difficult to retum to the original composition. 

[0020] Although there is much evaporation when HF concentration is [ NH4F concentration ] 30 or less 
% of the weight at 0.1 % of the weight or more to it, there is little change of a composition rate (that is, 
many of evaporation components are considered to be moisture.). Therefore, it is very easy to make it 
retum to the original composition. Therefore, if an evaporation component (mainly moisture) is supplied 
from the medical fluid adjustment tank 2 while filling up a medical fluid from the medical fluid 
CGmpositioG tank 1 , in order that HF concentration may compensate (a claim 5; a claim 1 5), and a 
consumed part witia 0.1 % of the weight or more, whenNH4F concentration considers as 30 or less % of 
the weight of a medical fluid, it can retum to the medicalHuid of required composition easily. 
[0021] 

[Example] If clear, in order to close the technical content of this invention more, a typical example is 
illustrated as an example below to ******. 

[0022] (Example 1) The example of the wet-process equipment applied to this invention at drawing 3 is 
shown. 

[0023] In this example, it has two tanks, the medical fluid composition tank 1 and the tank 2 for 
composition adjustment, and the medical fluid in the medical fluid tub 3 which carried out composition 
change was maintained to predetermined medical fluid composition by supplying the medical fluid for 
composition adjustment to the medical fluid tub 3 installed in the predetermined position from the tank 2 
for composition adjustment. 

[0024] In addition, in drawing 3 , 7 is an outside tub and receives the medical fluid overflowed from the 
medical fluid tub 3. The medical fluid of the outside tub 7 is retumed to the medical fluid tub 3 through 
a filter 5 by the circulating pump 4. 

[0025] 6a and 6b are bulbs. What is necessary is just to open and close these bulbs 6a and 6b based on 

the signal fi-om the medical fluid density measurement machine (not shown) for measuring the 

concentration of the medical fluid in every fixed time and the medical fluid tub 3. 

[0026] In this example, the equipment shown in drawing 3 was installed in the clean draft which 

controlled atmosphere, and the following procedure investigated aging of composition of the medical 

fluid in the medical fluid tub 3. 

[0027] ** Bulb 6b was made open. 

[0028] ** The medical fluid tub 3 was filled up with the medical fluid from the medical fluid 
composition tank 1 (it was made to overflow to the outside tub 7, and filled up.). 
** Bulb 6b after specified quantity restoration was made close. 

[0029] ** The circulating pump 4 was operated and cycle filtration of the medical fluid was carried out 
through the filter. 

[0030] ** The little sampling of the medical fluid was carried out from the medical fluid tub 3, and 

composition was analyzed (the concentration at this time is initial concentration). 

[0031] ** The component analysis of the medical fluid was again sampled and carried out after 24-hour 

circulation. A component-analysis result is shown in Table 1 . 

[0032] 

[Table 1] 
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1 


0.50 


0 
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0.51 


0 


0 


2 


0.50 


0 


3.1 


0.51 


0 


3.2 


3 


2.55 


20.14 


0 


2.66 


21.10 


0 


4 


0.08 


40.22 


0 


0.15 


40.10 


0 



etching bus capacity: lOL humidity: ~ although greatly influenced according to atmosphere about the 
amount of aging of medical fluid composition 69%, it is using the formula shown below and evaporation 
can be judged In order to investigate in a detail furthermore, you may install a density measurement 
machine as a concentration management monitor. 

[0033] An example of the vapot-rate measurement in the case of buffered fluGric acid is sho>vn below, 
[0034] Vapor-rate formula (in the case of buffered fluoric acid) 

NH4F concentration [ in buffered fluoric acid ]: ~ humidity [ of X-% atmosphere ]: ~ 69% vapor-rate 
V=7.0146x0.311e (-0.671X) (g/min-m2) 

Humidity of atmosphere: 40% vapor-rate V=7.0146x0.290e (-0.671X) (g/min-m2) 

Generally a vapor rate V can be expressed with the following formula. 

[0035] 

V=7.0146xae (-0.671X) (g/min-m2) 

If it asks for a concretely in the constant decided by atmosphere, therefore the atmosphere in which 
equipment was installed, since a can know V, it should just supply the medical fluid for composition 
adjustment of the amount corresponding to the evaporation by the upper formula from the tank 2 for 
composition adjustment for every fixed time. 

[0036] When concentration of an ammonium fluoride is especially made into 30 or less % of the weight 
for the concentration of a hydrofluoric acid 0.1 or less % of the weight, as a medical fluid for 
composition adjustment, only pure water is sufficient. 

(Example 2) Aging of medical fluid composition may be influenced greatly besides atmosphere. 
[0037] When pulling up a wafer from a medical fluid tub in a wafer process, the case where a medical 
fluid is damp on a wafer front face, and it is carried out to it to a rinse tank and the following tub occurs. 
This amount of carrying out is remarkable when the wafer front face is being worn by hydrophilic films, 
such as an oxide film (Si02 film). In the case of a 6 inch wafer, there is 0.6g / carrying out of about one 
sheet. 

[0038] Moreover, if the medical fluid of surfactant addition is used, even if it will use a raise in basic 
wages silicon wafer, it becomes the equivalent amount of carrying out. In this case, the fall of the 
amount of medical fluids occurs rather from change of medical fluid composition. 
[0039] It is etching ****** at the following conditions (A). Composition change of the medical fluid 
after etching etc. is shown in (B). 

[0040] (A) etching condition HF concentration: ~ 4%NH4F concentration: - 20% initial-mass: - 
surface-area [ of the medical fluid in 20kg medical fluid tub ]: ~ amount of 800cm2 carrying out: ~ one 
0.6 g/6 inch wafer processing batch: ~ 100 batches (250 sheets) 

rate of Si02 exposure: - 20% etching depth: ~ lOnm elapsed time: - 10-hour atmosphere humidity: - 
40% vapor-rate: - 0.28 (g/min-m2) 

(B) HF:4.00% -> 4.02%NH4F:20.00% -> 20.14% weight change, such as composition change : as 
mentioned above, composition change is a minute amoimt and its 18.36kg [ 20kg -> ] of reduction of a 
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medical fluid weight is dominant. 

[0041] If the amount of carrying out of a medical fluid is dominant in the case of this example, and 
medical fluid composition hardly changes but the original medical fluid is filled up, it will be 
********** to an initial state. 

[0042] However, when the increase in a vapor rate and the rise of the amount of processing batches 
become the factor which changes medical fluid composition, it thinks. Therefore, the following example 
examined the case where various elements were incorporated. 

[0043] (Example 3) consimiption of the medical fluid according to etching at an actual wet etching 
process although aging of medical fluid composition is therefore greatly affected by atmosphere ~ there 
are carrying out of a chemical and drag-in further Change of medical fluid composition was formula- 
ized in consideration of such various parameters. 

[0044] Composition change of a medical fluid can be guessed by investigating and formula-izing rose 

meter, such as atmosphere of each etching system. The amount of supply of the medical fluid for 

composition adjustment required if the composition change by the time basis becomes clear, in order to 

return medical fluid composition to an initial state can be determined. 

Parameter of the etching process of buffered fluoric acid Initial concentration of HF a (%) 

Initial concentration of NH4F b (%) 

-fc^^JJ^^l XI, «^oor. \\T /'rr^ 

iVicuiL/^1 nuiu imtiai maSS W 

Medical fluid surface area in a medical fluid tub S (m2) 
Rate of Si02 exposure E (%) 
Etching depth D (nm) 

Processing batch B (a batch, one batches [ 25 ]) 
The amount of carrying out C (g/batch) 
Vapor rate V (g/min-m2) 
Elapsed time T (min) 

The following formula can express the composition concentration of the medical fluid after elapsed time 
T. 

[0045] HF concentration {(W a) - () [ 1.34x10-3 and ] [ B ] D E-(a B C)}/{W+ () [ 1.01x10-5 ] B D E-(S 
T V)- (B C) - from the result more than} %NH4F concentration {(W b )-(l. 24x1 0-3 B D E)-(b B C)}/ 
{W+(l. 01x10-5 B D E)-(S T V)-(B C)} % In the case of the etching conditions shown in the following 
(A), composition concentration is set to the following (B). 

[0046] (A) Etching condition HF concentration : 0.7%NH4F concentration : 17% medical fluid initial 
mass : Medical fluid surface area of 20kg medical fluid tub : Rate of 0.1m2Siomicron2 exposure : 10% 
etching depth : 500nm processing batch : 100 batches (2500 sheets) 

Elapsed time : 24 hour (B) composition concentration HF concentration : 0.67%NH4F concentration : 
Adjust the medical fluid for composition adjustment of predetermined composition (HF:1 .23%, 
NH4F: 15.95%) to the tank 2 for composition adjustment at everything but the medical fluid composition 
tank 1 based on calculation by 17.06%, therefore the upper formula. The medical fluid decrement in the 
medical fluid tub 3 was supplied for every fixed time, and the etching processing under fixed conditions 
was attained by **********ing. 

[0047] (Example 4) this example is shown in drawing 4 . 

[0048] It is wet-process equipment which established a means to generate the air current 8 (level air 
curtain) horizontal on the medical fluid tub 3. 

[0049] The level air curtain 8 carried out the uptake of the steam of the medical fluid in the medical fluid 
tub 3 efficiently, and this equipment reduced the total displacement of a clean draft to one third 
compared with downflow 1 method which is the conventional method, and has realized pressing down 
the running cost of the whole clean room. 

[0050] however, evaporation of the medical fluid from the medical fluid tub 3 which was installed in the 
bottom of the level air curtain 8 according to the experiment of this invention persons — evaporation of 
the medical fluid under a downflow air current - a ratio - it was evaporation about 4 times BE of this 
[0051] Therefore, in order to suppress evaporation of the chemical under the level air curtain 8, by 
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blowing off high-concentration (relative humidity : 70 - 90%) level air, the humidity under the level air 
curtain 8 was raised, and evaporation of a medical fluid was suppressed. When the level air curtain with 
high relative humidity was used, evaporation of a medical fluid was able to become equivalent to the 
evaporation under a downflow, and was able to lessen concentration change of composition by 
evaporation of a medical fluid as much as possible. 
[0052] 

[Effect of the Invention] By managing medical fluid composition using the equipment of this invention, 
it becomes possible to always keep medical fluid composition constant, and etching cleaning came to be 
performed uniformly. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the graph which shows the relation between the surfactant concentration in a medical 
fluid, and the evaporation of a medical fluid. 

[Drawin g 2] It is the graph which shows the relation between NH4F concentration and a vapor rate. 
[Drawing 3] It is the ** type view of the wet-process equipment concerning the example of this 
invention. 

[Drawing 4] It is the ** type view of the wet-process equipment concerning other examples of this 
invention. 

[Description of Notations] 

1 Medical Fluid Composition Tank, 

2 Tank for Composition Adjustment, 

3 Etching Cleaning Tub (Medical Fluid Tub), 

4 Circulating Pump, 

5 Filter, 
6a, 6b Bulb 

7 Outside Tub, 

8 Air Current (Air Curtain), 

9 Filter, 

10 Pump. 



[Translation done.] 
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